Calculations are presented and data are reviewed on the properties of the high-j states in the light Au nuclei. Both prolate and oblate structures are observed in this region. It is found that the collective model describes well the band-head and the high-spin properties of the h9/2 and \\vi proton states, without resort to an "intruder state" phenomenology.
There has been much discussion at this and other conferences about the existence of nuclear intruder states, i.e. levels outside the model space for a given nucleus. There is ample evidence [HEY83] for the existence of intruder states at or near closed shells, which demonstrates the importance of the varying particle-hole composition of these states. As one proceeds away from the closed shell by adding or subtracting nucleons, at some point there occurs normal deformed nuclei adequately described by the Nilsson model, in which case the shell-model particle-hole structure of states becomes irrelevant. One important question is for how many nucleons beyond a closed shell does the intruder description of certain states give way to the collective description. We pursue here this question for the Z = 79 isotopes of gold and describe experiments and calculations performed on both the bandhead energies of high-j states (occasionally called intruders) and the bands built on these states. We find that the collective picture adequately describes these levels in a transition region of competing nuclear shapes. While oblate structures occur in the heavier gold isotopes, the lighter ones are dominated by prolate bands.
Our group has performed measurements on a number of Pt and Au nuclei. for the oblate and prolate minima. As seen in Fig. 1 , the n\\9a and n'ma states fall rapidly in the light Au nuclei, which suggests the intruder description, i.e. a different behavior of the normal 3-hole states (hi 1/2, fan, si/2) compared to the 1-particle 4-hole levels (hm, iiw). The structure of the bands built on these states suggests the prolate or oblate nature described in Fig. 1 .
A Strutinsky-type Nilsson calculation of the bandhead energies for the Au isotopes is shown in Fig. 2 . The parameters used in this Nilsson calculation were those suggested by the Lund group [BEN85] , except for \i = 0.52 for the N = 5 and N = 6 proton shells. This value better describes levels in this region and became necessary in order to explain in 185 Au the newly found l/2[530] band, based partially on the fm shell state [LAR85] . As seen in Fig. 2 , (here are both prolate and oblate minima calculated for each of the quasiparticle states. While the oblate h$/2 and 113/2 states are rather constant in energy as a function of N, the prolate minimum falls rapidly, becoming lower at 189 Au for the former and at 187 Au for the latter. These calculations match rather well the observed trend (see Fig. 1 ), and suggest that it is changing deformation which is responsible for the "intruding" high-j states, as opposed to the differing particle-hole character. This collective explanation requires a deformation of -0.173 for the lowest hs>/2 state in 193 Au, but unfortunately the band structure built on this state is unknown and thus it is difficult to surmise if this deformation is reasonable. Calculations with a Woods-Saxon potential give results very similar to those shown in Fig. 2  [NAZ85] .
It is clear from the calculations of Fig. 2 that the band structures seen in the light Au nuclei should be dominated by prolate shapes, as is observed experimentally in 185 Au [LAR85] . Rotation-aligned bands are built on hs/2, iis/2, and fm Nilsson states, indicative of K = 1/2 bands and prolate shapes. However, the stucture built on the hi 1/ 2 bandhead is more complex, as shown in the partial level scheme of Fig. 3 . The 220-keV bandhead is known [BER83] to be a 26 ns isomer, explained as due to an oblate hi 1/2 to prolate hsa transition. The sequence of E2 transitions to the right in Fig. 3 is similar to that seen in the heavier odd-A Au nuclei [GON79] , and is explained as the weak coupling of the hi 1/ 2 hole state to the slightly oblate Hg core. However, the sequence of levels beginning at 1210 keV is different from anything seen in the heavier isotopes. The strongly-coupled nature of this new band suggests a prolate him structure, which is expected to lie close in energy to the oblate band according to die calculations. The complicated structure shown in Fig. 3 is therefore quite compatible with the predicted near degeneracy of prolate and oblate bands in 185 Au. By comparison, the yrast band of the core nucleus, 1M Pt, is shown in the second panel of Fig. 4 , &s are the two signatures of the 9/2[624] \na band in I85 Pt. It was previously thought by some (e.g. [BES76] ) that the crossing in 184 Pt resulted from the alignment of iiw neutrons, as is the case throughout the N=90 to 106 deformed region. On the other hand, our earlier measurements on 185 Au [KAH78] suggested that the crossing in 184 Pt had to result from vban alignment. It is now apparent from the data shown in Fig. 4 that both of these quasiparticle alignments take place at nearly the same frequency. The third panel in Fig. 4 contains a plot of the second moment of inertia versus frequency, which more sensitively shows crossings for these bands. The yrast band of Cranked Shell Model calculations have been performed to learn if these two close-lying band crossings can be explained with reasonable shape parameters. The difference in the calculated crossing frequencies is shown in Fig. 5 as a function of neutron number for the Pt isotopes. Values of ^and * H were obtained from a potential-energy-surface calculation (with K and ji values as given above) and then used in Ihe CSM calculation. The minimum in the curve occurs for l84 Pt, in agreement with the data. No attempt has yet been made to exactly reproduce these experimental crossing frequencies, since other parameters such as pairing gaps are poorly known in this region. Nevertheless, the calculations do show that it is reasonable for the jchw and v iiw crossings, rather widely split in other nuclei, to be very close in frequency in )M Pt. In conclusion, our data on high-spin states in 
